Green fluorescent protein (GFP) is widely used as a molecular tool to assess protein expression and localization. In C. elegans, the signal from weakly expressed GFP fusion proteins is masked by autofluorescence emitted from the intestinal lysosome-related gut granules. For instance, the GFP fluorescence from SKN-1 transcription factor fused to GFP is barely visible with common GFP (FITC) filter setups. Furthermore, this intestinal autofluorescence increases upon heat stress, oxidative stress (sodium azide), and during aging, thereby masking GFP expression even from proximal tissues.
www.bio-protocol.org/e2940 DOI:10.21769/BioProtoc.2940 autofluorescence (visualized by FITC) is a mixture from the red and blue autofluorescence (Pincus et al., 2016 ).
The multicellular model organism C. elegans is transparent, allowing GFP fluorescence to be assessed in vivo non-invasively (Chalfie et al., 1994) . With commonly used GFP filter sets, for instance, To overcome the problem of autofluorescence masking intestinal GFP, Oliver Hobert (http://www.bio.net/mm/celegans/1998-November/001769.html) and several other investigators in the C. elegans community had proposed the principle of this combination of GFP filter sets. Optimization of these GFP filter sets by the Blackwell lab made it possible to assess the subcellular localization of SKN-1 and other proteins that were difficult to visualize (An and Blackwell, 2003) . Unfortunately, these previous filter sets are not on sale anymore. Here, we describe the currently and commercially available filters that can be used to rebuild these GFP-filter settings. In contrast to the single band FITC GFP filter set, the proposed triple band GFP filter set has a very narrow excitation bandwidth of 10 nm, which is right by the maximum peak for the S65C mutant GFP excitation (488 nm) that is commonly used in C. elegans (Boulin et al., 2006; Heppert et al., 2016) . More importantly, the emission filter used here has a first pass-through (520/20 nm) for the light emitted close to the GFP emission peak (509 nm) and a second pass-through (595/40 nm) from the light around the autofluorescence emission, allowing the separation of GFP (visible in green) and autofluorescence (visible in yellow). It is important to use a color camera, since a monochrome camera is unable to distinguish between colors, so the filter set would be ineffective. bandwidth of 10 nm (i.e., +/-5 nm from the center), and the "x" stands for excitation. Hence, the triple band filter set consists of the ET485/10x excitation filter, the 69000bs dichroic beam splitter, and the 69000m emission filter. The triple band filters are then assembled in a microscope filter cube. A schematic of this setup is shown in Figures 1C and 1D . A comparison between the filter set properties and the resulting images are shown in Figure 2 . In brief, the 69000m emission filter allows light coming through from 520/20 nm (green) and from 595/40 (yellow to orange/red) but blocks the greenish to yellow light (535-572 nm), which is the key feature of the triple band filter set that allows distinguishing GFP from autofluorescence ( Figure 2 ). This is in contrast to a GFP long-pass emission filter (ET500lp, > 500 nm), which allows all the light from green to red to pass through. Copyright microscope slides next to each other. Place a piece of tape on the two outer slides ( Figure 1E ).
Materials and Reagents

Triple band filter sets
To obtain a 2% agarose solution, add 1 g of agarose into 50 ml M9 buffer using a 250 ml glass Erlenmeyer flask.
2. Heat the solution until it is boiling and mix well to get all agarose into solution. To prevent the solution from solidifying, keep it at 65 °C, for example, in a heated water bath (see Note 1).
Pipette a drop of the 2% agarose solution onto the middle of a slide and immediately place another microscope slide in a 90° angle on top of it, so that it is secured by the two stickered slides hovering over the middle one resulting in an even thickness of the solidifying agarose ( Figure 1E , see Note 2). Wait for 1 min, then carefully remove the top microscope slide by sliding it off. After around 5 min, the pad is dry enough and can be used for microscopy. with daf-2(RNAi). For each condition, it is recommended to score at least 60 C. elegans (see Note 4) . For statistical comparison, the Chi-square test can be applied. Importantly, upon oxidative stress, SKN-1::GFP can move into the nucleus within minutes (An and Blackwell, 2003; Kell et al., 2007) . For instance, sodium azide (NaN3), an inhibitor of cytochrome oxidase and a compound commonly used to paralyze C. elegans, drives SKN-1::GFP into the nucleus within 3-6 min ( Figure 5) , depending on the concentration used (5-10 mM) (An and Blackwell, 2003) .
In addition, the intestinal autofluorescence increases within 10 min exposure to 10 mM sodium azide ( Figure 5 ). Therefore, we recommend using either levamisole or tetramisole (a nicotinic acetylcholine receptor agonist that causes prolonged contraction of nematode muscles) to paralyze these transgenic SKN-1::GFP C. elegans. 
Scoring GFP-tagged proteins during old age
During aging, the C. elegans autofluorescence increases (Pincus et al., 2016) , making it more difficult to score levels and localization of GFP-fused proteins. Figure 8 shows transgenic animals that express a GFP-tagged HIM-4 fusion, which is localized to the basement membrane, either imaged with standard filter sets or with the triple band filter sets (on day 1 and day 8 of 
Distinguishing YFP, GFP, and autofluorescence in a single image
We wondered whether the triple band filter set would be able to distinguish the fluorescence of YFP and GFP from the intestinal autofluorescence. To test this, we crossed transgenic NL5901 animals that express an α-synuclein-tagged YFP in body wall muscles with the LSD2022 www.bio-protocol.org/e2940 DOI:10.21769/BioProtoc.2940 animals, which express GFP in the AIY interneuron pair. Remarkably, YFP in the body wall muscles appears yellowish-green, GFP in the neuron appears aqua marine, and autofluorescence in the intestine appears yellowish (Figure 9 ). 
Notes
1. The remaining of the 2% agarose kept at 65 °C in the heat bath can be aliquoted and stored for later re-use. Once the imaging session is completed, we usually aliquot the rest of molten agarose in 1 ml aliquots into 1.5 ml centrifuge tubes for storage at room temperature for at least 2 months. These aliquots can be re-used by placing on a heating block at 95 °C for several minutes and then kept at 65 °C during the imaging session.
2.
To pipet a drop of 2% agarose onto the microscope slide, cut the end of a pipetting tip to allow easier pipetting of the viscous agarose. 
